Background: The Interpersonal Theory of Suicide states that to make a serious or lethal suicide attempt, a person must experience reductions in fear and pain sensitivity sufficient to overcome self preservation reflexes (i.e., the acquired capability for suicide). The purpose of this study was to examine the fearlessness component of the acquired capability for suicide using self-report assessment instruments and an objective measure of aversion (the affectively modulated startle reflex task). Methods: Depressed suicide ideators (n 5 15), depressed suicide attempters (n 5 15), and a group of control participants (n 5 14) were compared on their self-report of acquired capability and painful and provocative life events, and completed the affectively modulated startle reflex task. This task compared electromyography recordings of participants' eye-blink response to a startle probe while viewing pictures of varying hedonic valence (neutral, positive, negative, and suicide-related). Results: Suicide attempters reported the highest levels of fearlessness and pain insensitivity and a greater history of painful and provocative life events. Although no group differences were found on the psychophysiology data, participants reacted to suicide-related images with less aversion compared to neutral images with no differences between suiciderelated and positive images. Conclusions: Self-reported fearlessness and pain insensitivity can differentiate suicide attempters and suicide ideators. Results suggest that one's self-perception (i.e., cognitions regarding fear and pain tolerance) are more functionally related to suicide attempts than psychophysiological reactivity to suicide-related stimuli. Depression and Anxiety 27:871-877, 2010. 
direct method to develop acquired capability is nonlethal suicide attempts. Non-lethal suicide attempts increase the risk of death by suicide due, in part, to their facilitation of acquired capability. Additionally, life events that involve pain and/or fear will also facilitate acquired capability (see, Smith and Cukrowicz [3] for a discussion on the development of acquired capability).
Findings indicate that future suicide attempts and deaths by suicide are associated with a greater history of past suicide attempts, non-suicidal self-harm, trauma exposure, and higher pain tolerance. [4] [5] [6] [7] Self-reported fearlessness and pain insensitivity are related to a greater number of past suicide attempts and exposure to painful and provocative life events. [8] This is notable as most research has examined the relationship between general negative life events and suicide attempts, [6] whereas the theory holds that it is the specifically painful and provocative aspects of events that facilitate acquired capability. These studies indicate that fearlessness and pain insensitivity are necessary for one to be capable of suicide and that this capability is important in determining whether one who wishes to die by suicide will attempt suicide.
The majority of research supporting the role of acquired capability has examined participants reporting a range of suicidal behavior, with most participants reporting no history of suicide attempts. As such, there exists a gap in the literature demonstrating differences in acquired capability between individuals, the theory specifically indicates will differ on acquired capability: suicide attempters and ideators with no history of suicide or self-harm. This information is critical because it is the fundamental proposition of the theory that acquired capability is the limiting factor in distinguishing those who desire death by suicide from those who will make a serious or lethal suicide attempt. Furthermore, all studies published to date have relied on self-reported acquired capability. [8] This study examined group differences in acquired capability using both self-report and an objective index of aversion, a potential measure of fearlessness and a correlate of acquired capability.
The affectively modulated startle reflex research paradigm was used to explore the fearlessness inherent in acquired capability. [9, 10] Within this paradigm, a startle probe (e.g., burst of white noise) is presented during ongoing processing of other stimuli, such as pictures with varying hedonic valence. [11] The magnitude of the startle response is then recorded. The magnitude of the startle response is typically attenuated when the other information being processed is positive and potentiated when it is negative. Although this paradigm does not identify complex emotions, such as fear, [12] if an individual capable of suicide is fearless of suicide, he or she would be expected to demonstrate less aversion to suicide-related stimuli (i.e., reduced startle amplitude).
AIMS AND HYPOTHESES
The primary aim of this study was to compare selfreported acquired capability and history of painful and provocative events among three groups of depressed individuals: those who reported suicide ideation with no history of self-harm or suicide attempts (suicide ideators), those with a history of at least one suicide attempt (suicide attempters), and psychologically healthy individuals (controls). It was predicted that suicide attempters would self-report greater acquired capability and exposure to painful and provocative life events compared to suicide ideators and controls. It was also predicted that painful and provocative life events would be more strongly associated with a history of suicide attempts than general negative life events.
A secondary aim of the study was to explore the nature of acquired capability using objective measurement. Using the affectively modulated startle reflex procedure, three hypotheses were tested: Suicide attempters would respond with less aversion (i.e., attenuated eye-blink response) to suicide-related images compared to images that are negative. Suicide ideators and controls would view suicide-related images as equally aversive as negative images (i.e., potentiated eye-blink response). Suicide attempters would show less aversion to suicide-related images compared to suicide ideators and controls.
METHOD PARTICIPANTS
Participants were adult suicide ideators (n 5 15), suicide attempters (n 5 15), and controls (n 5 14; see Tables 1 and 2 for demographic, psychiatric symptom, and diagnostic information). All psychiatrically distressed participants met criteria for a current Major Depressive Episode according to the Structured Clinical Interview for DSM-IV Diagnosis, [13] which was administered by trained research clinicians. Suicide attempters reported at least one suicide attempt defined as ''a self-inflicted, potentially injurious behavior with a nonfatal outcome for which there is evidencey of intent to diey [And which] may result in no injuries, injuries, or death'' (p 272). [14] Suicide ideators required a Beck Scale for Suicide Ideation (BSSI) score of four or greater. [15] Suicide ideators were excluded if their ideation extended beyond the previous month or if they reported non-suicidal selfharm. These criteria were established to exclude suicide ideators who may be more similar to attempters with regard to acquired capability due to the facilitative effects of chronic suicide ideation and selfharm.
Exclusion criteria for the psychiatrically distressed participants were: Posttraumatic Stress Disorder (PTSD), Substance Use Disorder, Psychotic Disorder, or medication change within the previous two weeks. These exclusion criteria reduced the potential for confounding with the affectively modulated startle reflex task by qualities inherent to the diagnosis (e.g., exaggerated startle reflex in PTSD). Control participants were excluded if they reported any psychiatric diagnosis, suicide ideation, attempts, or self-harm.
MATERIALS: SELF-REPORT INVENTORIES AND CLINICIAN ADMINISTERED INTERVIEWS
All measures selected for this study have demonstrated adequate reliability and validity in previous samples. Suicide ideation was assessed using the BSSI. The BSSI is a 21-item self-report measure of the degree of severity of suicide ideation, wishes, and attitudes. [15] Internal consistency in the current sample was good (a 5 .92).
Symptoms of depression and hopelessness were assessed using the Beck Depression Inventory-II (BDI) and the Beck Hopelessness Scale (BHS). The BDI is a 21-item self-report measure of depressive symptoms consistent with DSM-IV criteria over the previous two weeks. [16] The BHS is a 20-item self-report measure of the extent to which participants agree with statements of negative expectancy. [17] Within the current sample, internal consistency for each of the measures was good (BDI a 5 .97, BHS a 5 .93).
Self-reported fearlessness and pain insensitivity was assessed using the Acquired Capability for Suicide Scale (ACSS). The ACSS is a 20-item self-report measure of the extent to which individuals perceive themselves as capable of performing or being exposed to potentially dangerous or fatal situations, including suicide. [8] Internal consistency in the current sample was good (a 5 .88). Life events were measured using the Painful and Provocative Events Scale and Impulsive Behaviors Scale (PPES/IBS) and the Life Experiences Survey (LES). The PPES/IBS is a 49-item measure of the frequency with which participants have experienced a number of life events (e.g., having been shot, a victim of abuse, self-mutilation). [8] Internal consistency of the PPES/IBS in the current sample was good (a 5 .89). The LES is a 43-item self-report measure in which participants identify the occurrence of life experiences over the past 12 months and rate their impact (from extremely negative to extremely positive). [18] 
MATERIALS: PICTURE STIMULI
The majority of the images were from the International Affective Picture System collection (IAPS). [10] IAPS images have been denoted with a Ã ) . Different superscript letters indicate a significant difference between the groups. Control participants were not compared with psychiatrically distressed participants on psychiatric symptom measures as they were specifically selected to be free from distress. standardized and demonstrated to elicit reliable modulation of the startle reflex. [19] [20] [21] [22] Images were selected according to normative ratings to be representative of positive, negative, and neutral categories (15 images from each group).
1 Negative images included no death or mutilation content. None of the images selected demonstrated significant gender differences in the normative sample. Suicide-related images were composed of two selected from the IAPS database and 13 from the World Wide Web. These images depicted the act of suicide or dead bodies that were judged to be the result of suicide across a number of methods (e.g., hanging, overdose, etc.). Adequacy of the images was subjectively gauged by the first and second authors.
PROCEDURE
Data collection procedures were approved by the university Institutional Review Board. Following consent, participants completed the University of Washington Risk Assessment Protocol. [23] Participants then completed all assessments described above and others not discussed in this study. Psychophysiological data collection procedures conformed to the recommendations of the Society for Psychophysiological Research. [24] In brief, participants viewed images on a computer monitor and heard, during a portion of those image presentations, a 95 bd burst of white noise presented using headphones. Action potentials of the orbicularis oculi (i.e., eye-blink reflex) muscle were recorded using electromyography. Following a habituation phase (a series of 10 blank screen trials including startle probes), participants completed the 60 experimental trials including the positive, negative, neutral, and suicide-related images. Trials were presented in counterbalanced blocks of 15 images each with images pseudo-randomly ordered within block so that no more than 2 images of each category were presented sequentially. Each block contained the same number of images from each category.
RESULTS
Descriptive statistics for self-report measures of acquired capability and life events can be found in Table 3 . To explore the relationship between attempt status and acquired capability, painful and provocative life events, and negative life events, a multivariate analysis of covariance (MANCOVA) was conducted controlling for age, gender, marital status, BDI, BHS, and BSSI, with group (suicide attempter, ideator, control) as the independent variable and the ACSS, PPES/IBS, and LES as the dependent variables. This omnibus test was significant, Wilks' Lambda F (6,66) 5 6.68, P 5.000. Follow-up univariate analyses of variance indicated significant effects for the ACSS, Pair-wise comparisons indicated that suicide attempters reported higher scores on the ACSS than ideators (P 5.029) and higher scores on the PPES/IBS than either the ideators (P 5.000) or controls (P 5.000). Controls and suicide ideators reported equivalent scores on the PPES/IBS (P 5.110). No differences on the ACSS were found between controls and suicide ideators (P 5.914) or controls and suicide attempters (P 5.182).
EMG RESPONSES TO IMAGES
The unit of analysis for psychophysiological data was the within-participant standardized magnitude of EMG responses averaged by image category (see Fig. 1 ). [24] Psychophysiological data were analyzed using a group by valence (3 Â 4) repeated measures MANCOVA with age, gender, marital status, BDI, BHS, and BSSI as covariates, and group (suicide attempter, ideator, control) and image valence (neutral, negative, positive, suicide-related) as the independent variables and psychophysiological reactivity as the dependent variable. The interaction between group and valence was not significant, Pillai's Trace F (6,68) 5 1.39, P 5.233. The main effect of image valence was significant, Pillai's Trace F (3,33) 5 4.23, P 5.012. The main effect of group was not significant, Pillai's Trace F (2,35) 5 .90, P 5.416.
Contrast coefficients indicated that EMG reactivity to neutral images was greater than that for positive (P 5.002) and suicide-related (P 5.008) images. Reactivity ,838, 7,380, 9,006, 9,140, 9,301, 9,421, 9,520, 9,570, 9,810, 9,910; suicide-related: 3,068, 6,570.
to negative images was greater than that for positive images (P 5.017). Reactivity to suicide-related images was less than that for negative images, though this comparison was just beyond the boundary of conventional significance (P 5.080). No other comparisons were significant.
DISCUSSION
This study examined the acquired capability component of the Interpersonal Theory of Suicide using selfreport and an objective measure of aversion. Hypotheses were generally supported. Suicide attempters viewed themselves as more fearless and insensitive to pain than suicide ideators, and reported a greater history of painful and provocative life events than ideators and controls. As predicted, it was the specifically painful and provocative life events rather than general negative life events that were associated with suicide attempts. This finding supports the functional primacy of pain and provocation in the development of acquired capability.
[3] Although controls were not different from suicide attempters on self-reported acquired capability, this is consistent with the theory's description of acquired capability as independent from the desire for death. Acquired capability can develop in response to life events that are not associated with psychopathology (e.g., skydiving, accidental injury). Furthermore, it could be argued that college students represent a fearless population (as indicated by reckless and impulsive behavior, such as unprotected sex and substance use). Regardless, these findings support the role of acquired capability as a limiting factor in distinguishing those who may desire death by suicide, but do not go on to make a suicide attempt. [2] Another aim of this study was to further explore the nature of the fearlessness involved in acquired capability and to provide an objective test of the theory. It was predicted that suicide attempters would exhibit less aversion to suicide-related images compared to negative images; a pattern not expected for suicide ideators and controls. This hypothesis was not supported. All participants showed less aversion to suicide-related images compared to neutral and negative images. This indicates that suicide attempters, ideators, and controls did not react to suicide-related images with aversion.
This lack of aversion to suicide-related images for all groups is interesting when considered in the context of the self-report data. Self-report data represents an individual's perception of him or herself; in this case, the subjective experience of fearlessness and pain insensitivity. This is consistent with an individual's self-referent thoughts or beliefs (i.e., cognitions). The disparity in results between self-report and psychophysiological measures suggests that one's beliefs regarding their fearlessness and pain insensitivity may be most functionally relevant to their actual capability for suicide and related suicide risk.
CLINICAL IMPLICATIONS
Acquired capability has been discussed primarily in terms of its role in the assessment of suicidal patients due to its ''relatively fixed and static'' nature (p 18). [25] These data support the use of self-report assessment of acquired capability to differentiate those who desire suicide from those who are capable of attempting suicide. Acquired capability may also serve as a point of psychoeducation for suicidal patients. [25] Such education may include a form of a stimuluscontrol intervention where patients identify specific behaviors and situations that would further facilitate acquired capability, and therefore, should be avoided. [25] Acquired capability may also be used to reorient patients to the function of pain and fear. For example, a patient can relearn to use (e.g., by identifying other aspects of events) painful and provocative experiences as messengers to indicate the need to cease behaviors.
LIMITATIONS, ALTERNATIVE INTERPRETATIONS, AND FUTURE DIRECTIONS
This study suffered from some limitations. Only two participants attempted suicide more than once. Given the important differences between single and multiple attempters, these groups would be expected to differ in their reactivity to suicide-related images. [26] Although the low number of multiple attempters precludes statistical analysis, multiple attempters demonstrated less aversion to suicide-related images compared to single attempters (see Fig. 2 ). This tentative finding indicates that future research should compare the psychophysiological reactivity of never, single, and multiple attempters.
The operational definition of suicide ideation (i.e., BSSI scoreZ4) may have resulted in a sample of suicide ideators who exhibited elevated acquired capability. This is due to the BSSIs inclusion of items on the resolved plans/preparations for suicide factor, [27] which are more predictive of suicide attempts and are consistent with higher acquired capability. Suicide attempters and ideators were not different in their endorsement of items on the plans/preparations factor (M 5 5.47 [SD 5 3.56] versus attempters M 5 4.00 [SD 5 3.21] t (28) 5 1.185, P 5.246). However, the BSSI assesses suicide ideation over the previous four weeks. Given the lack of acute or imminent risk demonstrated by the current sample, they would not be expected to be planning for suicide at the time of the study. Nonetheless, the use of the BSSI as our definition of suicide ideation remains a limitation of this study.
The suicide-related images used, although carefully selected, were not from a standardized database and have not previously been tested in terms of psychophysiological reactivity. These images may not have been emotionally evocative or personally salient enough to activate participants' suicide-related schema. Further research is required to identify whether these or other images of suicide might result in greater psychophysiological reactivity. Alternatively, it may be necessary to engage in an action or be presented with personally salient cues. The lack of group differences may also have been a result of having completed assessment instruments before the startle task. Completing these assessments may have primed participants to be less reactive to suicide-related images.
SUMMARY
This study tested the acquired capability component of Joiner's [2] Interpersonal Theory of suicide. These data support that acquired capability is an important factor in distinguishing individuals who may wish to die by suicide from those who both desire death and are capable (i.e., at risk) of attempting suicide. These data also indicate that painful and provocative life events are more functionally important than general negative life events in the development of acquired capability. Considering the self-report and psychophysiological data together, it seems that beliefs about fearlessness and pain insensitivity may be more relevant to acquired capability and suicide risk.
